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Arcimportant charactenst.s of e cioth ng worn Dy naval arcrewman i protecton from fire and flame be
prrnvicted Tha protaction factor 15 gepeadent upon the type of matenal used and any layering that may occur
by wianng morm than one s of agu pmant at a time. In thig report, the flarmmabdity of the fabrics used for
avidtor clothing and emct on seat kit covars in the Naval aviaton community are examinad according to an?
of matenal usad. They are then catagon od by the degree of protection that 1s provided against flammabilitys
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D!SCUSSION

Tne foilowing summary and chart present the current fabrics in use by the fleet in clothing
ard seat kits, and describes the fiammability characteristics of these fabrics. Information ranking
each af these fabrics 323, nst each other, acserding 20 flammabitity, could not be fourd at this time.
Trergiore, the chart s arrangad into three categories which nave decressing fammabiiity per
formance,

Calegory | contans groups which are varations of Nomex, the variation usuaily beng in weight (02./yd2)
and type of weave or knit. Nomex requires very high temperatures 1o imitiate buming, will char without meit-
ing. seif extinguishes itseif upen removal from the heat source and is also curatie with good abrasion resis-
iant cnaractensiics.

Category !l is comprised of the items made from ieather. Leather is flame resistant, shrinks
when in contact with the heat source and is self extinguishing,

Category 1l contains the nyion and cotton fabrics currently in use on some of the clothing
items. Ali of these fabrics are flammabie and cannot withstand high temperatures. Nylon will meit
Jupon contact with the heat source and self extinguish upon removal. Cotton will burn without
meiting, producing ash and will continue to burn after the sourca of flame has been removed,

When evaluating the flammability protection of a fabric to be used for clothing, the protection
provided to the bedy must inciuce consigeration of the heat and time factor values before the
grition of the fabric. Burns will result it tha skin temgperatura is held abave 150°F for ore second
{Hiado p. 27). In a study conducted by Alice Stoli and Maria Chianta, bSoth the tolerance time to
apsoroed thermai energy. and the protection arovided to the skir by specific fabrics, were aval-
uated. From this study, the benefit of muitipie layers of protective fabric was shown and a ranking
of the rested fire resistant f3brics was established. The iisting of fabrics primarily contains variations
of MNomex and indicates better protection beng provided by the samples of greater weight (0z/yd2).
From this tanie 3 comparsan with the fabrcs tested and the fab, ics in use can be made to some
extert but more importantly it supports the pract.ce of providing as many pieces of Nomex
cicthirg as cossible to atiow for layering. The ‘ayers increase the thickness of the Nomex which
crovides greater protection against the potential flaming ¢f tha garmaents and the rats of heat flux
10 the skin,

in tha clothing area, the newar pieces that have been introduced, or are being introduced, to
tre f'eet are 31l made of at ‘east one layer of Nomex, Some garments macde of the more flammable
‘abres of nylon and cotton are st heing used by the fleet. Using Nomex fabirics for these garments
wouid alicw for layering of the fabric providing even greater and better protection from fire to the
arrcraw member. (n cooier temperatures, the members of the fleet usuaily wear 8 laver of the
thermal, Nomex underwear providing at least one layer of fireproof fabric betwesn themseives and
the heat source. Bu?, during warm weather the Flyers Coverall may be the only layer of Nomex
wern by some crewmen since both the survival vest and 10730 harness are st:!l fabricated of nylon.

New fabrics and finishes are being developed in the area of flammability to improve upon
fabric performance and p-otection. The fabrics presently in the system are the best that could be
found for the purpose at the time of procuremant. Currently, naw fabrics with batter flama resist.
ance, and new finishes which would provide flame resistance te fabrics which are atherwise flam-
rabie, are being investigated for potential use in the system. Nomex provides good protection
eroecidlly when taysred, but i now appears that there may De better products avaiiatile depending
upon the types of wesves Fnits, weignts and colors required.
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Trhe recommencation at this time is 10 fac..:7ate replacement of the mare “ammaple clothing
w10 the ess flamman.e counterpart 10 - va 1mat gii aircrewmen are wearing 3s many iayers of
fame ressstant ciothing as possib.e. 1t s . .0 S sgested that more meaningfui tests pe perfcrmed
SUTTe TALTIS YA e DR L Jeve 002 FUr LS8 N 2T, M MeNnts TeQUNing nont aTabie fabnics
T . TOTOETT T, TR LUIIACT 0N eves P2 Ure i s 0 e o uoslel
ST lalfTNTEAS Ly 73T e TN TL R LONVEeT T g tests AN el Teesure efacis o the fanries such as
flame Lime, Giow time ang cnar ength. These tests wou:d aiow for comparison of fabrics aganst
eacn otrer, gemonstrate the ‘evet of protect.cn provided end direct researchers in developing new
and pertter fabrics and finisnes in this fielc.
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FABRIC CHARTS

T £ 4 :
SOTE ST N8 T3nr CS USRS ON The proceegng c
m2 mutary specif.cat, '

hart have flammability requiremensts ircluced in
1 tre chartin the flammaniity co.urmn as follows.

T.nues 10 burr alter the flarme s shut off.

after glow time: tme the specimen continues to glow after it has ceased to flame.,

char langth: distarce ‘rom the end of tre specimen, which was € <posed 10 the fiame,
*0 the end of center of charreq area.

Trese numbers insure minimum performance of the fabrics and provide some comparison data
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